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ijf Ifoe Claims: 

The claims are as follows: 



1-13. (Canceled) 

14. (Original) A method of making a multi-layered interconnect structure, comprising the steps 
of: 

providing a thermally conductive layer including first and second opposing surfaces; 
forming first and second dielectric layers on said first and second opposing surfaces, 
respectively, of said thermally conductive layer; 

forming first and second pluralities of electrically conductive members on said first and 

second dielectric layers, respectively, 

forming a first electrically conductive layer within said first dieleclric layer; 

forming a second electrically conductive layer within said first dielectric layer and 
positioned between said first electrically conductive layer and said thermally conductive layer, 
wherein said second electrically conductive layer comprises a first plurality of shielded signal 
conductors; 

forming a plated through hole through the multi-layered interconnect structure electrically 
connected to at least one member of said first plurality of electrically conductive members, to at 
least one of said first plurality of shielded signal conductors, and to at least one member of said 
second plurality of electrically conductive members; and 

forming a third dielectric layer on said first dielectric layer and on portions of said first 
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plurality of electrically conductive members, said third dielectric layer substantially overlying 
said plated through hole, and wherein said third dielectric layer includes a first high density 
interconnect layer fer providing an electrical path from a first electronic device to the first 
plurality of shielded signal conductors. 

1 5. (Original) The method of claim 14, wherein a coefficient of thermal expansion (CTE) of the 
thermally conductive layer is between about one third and about two thirds of an overall CTE of 
the multi-layered interconnect structure. 

16. (Original) The method of claim 14, wherein said third dielectric layer includes a resin 
comprising an allylated polyphenylcne ether. 



17. 



(Original) The method of claim 16, wherein the step of forming a third dielectric layer 



comprises: 

providing a sheet that includes a layer of the resin on a rough surface of a metal foil; 

placing the sheet on said first dielectric layer and on said first plurality of electrically 
conductive members, wherein the metal foil is exposed; 

pressurizing the multi-layered interconnect sttuclurc at a pressure, elevated temperature, 
and for a time duration necessary for the resin to cure and for the layer of the resin to adhesively 
laminate to said first dielectric layer and to said first plurality of electrically conductive members; 
and 

removing the metal foil, leaving an exposed rough surface of the layer of resin that is 
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complementary lo the rough surface of the first metal foil. 

18. (Original) The method of claim 17, wherein the metal foil includes copper. 

19. (Original) The method of claim 17, wherein the removing step includes etching away the 
metal foil, 

20. (Original) The method of claim 17, further comprising oxidizing exposed surfaces of the first 
plurality of electrically conductive members, before the step of placing the sheet. 

21. (Original) The method of claim 17, wherein the pressure is between about 1000 psi and about 
2000 psi, the temperature is between about 180«C and about 210°C, and the time exceeds about 
90 minutes. 

22. (Original) The method of claim 14, further comprising forming a plated blind via in the third 
dielectric layer, wherein a the plated blind via is conductivcly coupled to the at least one member 
of said first plurality of electrically conductive members. 

23. (Original) The method of claim 22, further comprising conductively coupling an electronic 
device to the plated blind via. 



24. (Original) The method of claim 23, wherein the electronic device is selected from the group 
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consisting of a semiconductor chip and a circuitized substrate. 

25. (Original) The method of claim 23, wherein the electronic device is the semiconductor chip, 
and wherein the step of coupling the semiconductor chip to the plated blind via includes: 

applying a first solder paste onto the plated blind via; and 

reflowing the first solder paste to form a solder connection; 

applying a second solder paste onto the solder connection; 

positioning a contact member of the semiconductor chip on the solder connection; and 
^flowing the second solder paste to conductively couple the semiconductor chip to (he 
plaled blind via. 

26. (Original) The method of claim 14, further comprising: 

forming a third electrically conductive layer within said second dielectric layer; 

forming a fourth electrically conductive layer within said second dielectric layer and 
positioned between said third electrically conductive layer and said thermally conductive layer, 
wherein said fourth electrically conductive layer comprises a second plurality of shielded signal 
conductors; and 

forming a fourth dielectric layer on said second dielectric layer and on portions of said 
second plurality of electrically conductive members, said fourth dielectric layer substantially 
overlying said plated through hole, wherein said fourth dielectric layer includes a second high 
density interconnect layer for providing an electrical path from a second electronic device to the 
second plurality of shielded signal conductors. 
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27. (Original) The method of claim 26, wherein said fourth dielectric layer includes a rcsm 
comprising an allylatod polyphenylene ether. 



28. 



(Original) The method of claim 27, wherein the steps of forming a third dielectric layer and a 

fourth dielectric layer comprise: 

providing a first sheet that includes a first layer of the resin on a rough surface of a first 

metal foil; 

providing a second sheet that includes a second layer of the resin on a rough surface of a 
second metal foil; 

placing the first sheet on said first dielectric layer and on said first plurality of electrically 
conductive members, wherein the first metal foil is exposed; 

placing the second sheet on said second dielectric layer and on said second plurality of 
electrically conductive members, wherein the second metal foil is exposed; 

pressurizing the multi-layered interconnect structure at a pressure, elevated temperature, 
and foratime duration necessary forthe resin to cure, for the first layer of the resin to adhesively 
laminate to said first dielectric layer and to said first plurality of electrically conductive members, 
and for the second layer of the resin to adhesively laminate to said second dielectric layer and to 
said second plurality of electrically conductive members; 

removing the first metal foil, leaving an exposed rough surface of the first layer of resin 
that is complementary to the rough surface of the first metal foil; and 

removing the second metal foil, leaving an exposed rough surface of the second layer of 
resin that is complementary to the rough surface of the second metal foil. 
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29. (Original) The method of claim 28, further comprising: 

oxidizing exposed surfaces of the first plurality of electrically conductive members, 

before the step of placing the first sheet; and 

oxidizing exposed surfaces of the second plurality of electrically conductive members, 

before the step of placing the second sheet. 

so. (odiH) n- - w 28 ' wherei " 4,0 pr6SSUK * ~ about imrA "* ab °°' 

20 00 ps,. .he te.npera.ure is berween abou, .80 -C and abon, »0 °C. and d. to exceeds about 
90 minutes. 

31 ; (Original) The method of claim 26, further comprising: 

formingafirst plated blind via in the third dielectric layer, wherein tl.e first plated blind 
vials condueUvely coupled to theat least one mexnber of said first plurality of electrically 

conductive members; and 

forming a second plated blind via in the fourth dielectric layer, wherein the second plated 
blind via is conductively coupled to the at least one member of said second plurality of 
electrically conductive members. 

32. (Original) The method of claim 31, further comprising: 

forming a first solder connection conductively coupled to the first plated blind via; 
forming a second solder connection conductively coupled to the second plated blind via; 
conductively coupling a first electronic device, by the first solder connection, to the first 
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plated blind via; and 

coaduo.ivelycoup.ing.scconda.cctrodcd.viccbyfl.es^ solder connection, ,0*0 
second plaled blind via. 

33. (Original) The mdhod of claim 32, wherein .he tor electronic devie. k a semiconductor 
chip, and wherein second eleetronie deviee b a cireuitteed substrate. 

34. (Origins.) The method of elaim 32, wherein the multi-layered interconnect structure ha, an 
overs.. CTE that prevents failure oft the nrs. solder eonneetion. the second so!der connection. 
m d interconnection within the multi-layered interconnect structure. 

35. (Original, The method of claim 32, wherein the difference between an overall CTE of the 
^-.ayerrf interconnect structure and a CTE of the first Ceetronic device is between about 
40% and about 60% of the difference between a CTE of ft. second electronic device and the 
CTE of the first electronic device. 

36-38. (Canceled) 

39. (Previously presented) A method of making a multi-layered interconnect structure, said 

method comprising'. 

providing a substrate that includes an organic dielectric material; 

forming first and second electrically conductive members, respectively, on a first and 
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second surface of the substrate; 

forming a plated th-ongh nolo *-* «• K! S ~ WherM " 

members; 

fo^afirstdic^nclayerpo^onmcW^eofmc — andona 

porfon of the « »y — — «- «- — * subsla ° ,ia " y 

^U^P^^^andw^^^^cU^^csa^h^^ 

of shielded signal conductors located within the substrate; and 

^o.a.eeonddiel^elayerposmonedond.o.eeood^faeeof.he — andoo 

a ^on of the -ad electric* conductive — whetein .he second dielectric ,aye. 

^^^^^^^^^^^ 
second high den* interconnect *« - » *— "* ^ ' ^ 

aevieo ,o a seeood plurality of shielded signal conductors located within ft. substrate. 

rcsi „ contusing an aUylaled polyphenylenc ether, and wherein ft. «eond dielectric layer 
includes the resin. 

4UPrevte lypre S en te d,^ ra e t hodofe,ain lM .whe r ein I he — indudca a theory 
elective >ayee positioned about e^distantly Ion, «. « — - - — * 
the substrate. 

11 

10/067,551 



PAGE 12/14 1 RCVDAT 81912004 11:58:23 AM [Eastern Daylight Tone] * SVMSPTO-EFXRF-I/O * DN1S:8729306 * CSID: 1 DURATION (mm*s):03-12 



